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patients with these signs require close surveil‑
lance for other manifestations of the disease.2

Several sets of diagnostic criteria had been used 
until 1990 when the International Study Group 
(ISG) for Behçet’s Disease proposed a new set of 
criteria for diagnosis, which require the presence 
of recurrent oral ulcers plus 2 of the 4 addition‑
al criteria: recurrent genital ulcers, skin lesions, 
uveitis, or a positive pathergy test result. Owing 
to low sensitivity of the ISG criteria, the new In‑
ternational Criteria for Behçet’s Disease were es‑
tablished and presented in 2006 at the Interna‑
tional Conference of Behçet’s Disease in Lisbon, 
Portugal.3 A comparison of the 2 classification sys‑
tems revealed that the latter had higher sensitivity, 

INTRODUCTION  Behçet disease (BD) is an 
immune‑mediated variable vessel vasculitis that 
often presents with mucous membrane ulceration 
and ocular problems. As a systemic disease, it can 
also involve visceral organs such as the gastroin‑
testinal tract, as well as the pulmonary, muscu‑
loskeletal, cardiovascular, and neurological sys‑
tems. BD affects numerous bodily systems, with 
ocular complications often being the most dev‑
astating for the patient and his or her quality of 
life. It usually occurs around the third decade of 
life and has a chronic course with unpredictable 
exacerbations and remissions. The syndrome can 
be fatal owing to ruptured vascular aneurysms or 
severe neurological complications.1 Oral and gen‑
ital ulcers are among the hallmarks of BD, and 
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ABSTRACT

INTRODUCTION  Behçet disease (BD) is an immune‑mediated small‑vessel systemic vasculitis, which 
is rarely seen in Poland.
OBJECTIVES  The aim of this study was to evaluate the incidence and prevalence of BD, as well as to 
assess the sex and geographical distribution of BD in Poland during a 7‑year follow-up. To our knowledge, 
this is the first evaluation of this rare disease in Poland, based on a hospital morbidity database.
PATIENTS AND METHODS  We analyzed population‑based administrative data obtained from a national 
hospital morbidity study conducted between January 2008 and December 2014 by the National Institute 
of Public Health in Poland. The annual incidence rates and point prevalence of BD were calculated using 
the number of patients with BD and corresponding census data for the overall Polish population.
RESULTS  Data included 316 hospitalization records. The final study sample comprised 130 patients (54 
men [42%] and 76 women [58%]) with first‑time hospitalizations for BD. The mean (SD) age was 41.6 
(18.7) years (95% confidence interval [CI], 38.3–44.8; range, 5–85 years). The  incidence rate of BD 
was estimated at 0.5 per million persons per year (95% CI, 0.35–0.61). The point prevalence at the end 
of 2014 was 3.4 per million persons. The incidence rate of BD did not vary significantly between more 
urban and more rural regions, and BD was observed more often in women than in men.
CONCLUSIONS  BD is endemic in Eastern and Central Asian countries, but is also seen in Poland. However, 
its incidence and prevalence rates are lower in Poland than in other European countries. 
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the prevalence of BD in Germany at 0.72 per 
100 000 overall and 4.87 per 100 000 in the mu‑
nicipality of Berlin. It is thought that the prev‑
alence of BD in Berlin is the  highest in Ger‑
many due to the multiethnicity of its urban 
population.20

The results of several other studies do not sup‑
port an association between ethnicity and inci‑
dence of BD, suggesting instead that environmen‑
tal influences may be responsible for the higher 
frequency of ocular manifestations and the elevat‑
ed male to female ratio in patients living in Ger‑
many compared with those living in Turkey.21 In 
a study conducted in a county in the Paris met‑
ropolitan area that is home to 1 094 412 adults, 
of whom 26% are of non‑European ancestry, 
the overall prevalence of BD was 7.1 per 100 000 
adults aged 15 years or older, whereas the prev‑
alence rates within the populations of European, 
North African, and Asian ancestry were 2.4, 34.6, 
and 17.5, respectively.22 The results of this study 
indicate that the prevalence of BD among immi‑
grants of North African or Asian ancestry is sig‑
nificantly higher than that in the European‑origin 
population and is comparable with the rates re‑
ported from North Africa and Asia.22 Moreover, 
the results suggested that the risk of BD is not 
related to age at immigration and supported 
the hypothesis that BD has a primarily heredi‑
tary origin.22

Recent data from northern Italy indicate an es‑
timated incidence of BD of 0.24 per 100 000 in 
that region.23 In Sweden, the point prevalence 
of BD on January 1, 2011, was 4.9 per 100 000 
adults and was higher within the population of 
non‑Swedish ancestry (13.6 vs 2.0 per 100 000; 
P <0.001), and also higher among men than wom‑
en (6.8 vs 3.2 per 100 000; P = 0.019).24 The annu‑
al incidence rate was 0.2 per 100 000 adults and 
was also higher among individuals of non‑Swedish 
ancestry (0.6 vs. 0.1 per 100 000; P <0.001).24 
The incidence of BD remained elevated for im‑
migrants from high‑prevalence regions even long 
after settling in Sweden.24 In a population‑based 
study in the United States, the point prevalence 
in 2000 was estimated to be 5.2 per 100 000. 
The overall annual incidence of BD between 1960 
and 2005 was 0.38 per 100 000, with a higher in‑
cidence in women than in men (0.51 vs 0.26 per 
100 000).25 One study showed the presence of 
BD in Russia, and it was suggested that its prev‑
alence in Central Asian people is much higher 
than that in White Russian.26 There is little infor‑
mation regarding BD in Poland or they are case 
reports.27-32 To the best of our knowledge, this 
is the first large epidemiological analysis of this 
rare disease in Poland.

The latest study reported that in patients with 
BD, oral aphthosis is seen in more than 95% of 
patients; genital aphthosis, in 60% to 90%; skin 
manifestations (pseudofolliculitis/erythema no‑
dosum), in 40% to 90%; ocular manifestations 
(uveitis/retinal vasculitis) in 45% to 90%, gastro‑
intestinal manifestations (diarrhea/hemorrhage/

and accuracy for diagnosis in the Far East (China), 
Middle East (Iran), and Europe (Germany).3

In 2014, the International Team for the Re‑
vision of the International Criteria for Behçet’s 
Disease, representing 27 countries, submitted 
data from 2556 patients with a clinical diagnosis 
of BD and 1163 controls with diseases mimick‑
ing BD or presenting at least 1 major sign of BD. 
The new proposed criteria showed a much high‑
er sensitivity than the ISG criteria, while main‑
taining reasonable specificity.4 The classification 
of pediatric BD for future therapeutic trials has 
also been recently proposed.5

Epidemiology of Behçet disease  BD is endemic in 
countries of Eastern and Central Asia, especially 
Turkey and Iran, but is rarely seen in central Eu‑
rope. However, the increased number of recently 
observed cases worldwide suggests that the dis‑
ease may be spreading from endemic areas. BD 
tends to be more severe in men than in wom‑
en, and it was reported that systemic involve‑
ment was also higher in men.6 Sex distribution 
of the disease was reported to be roughly equal.7 
However, there are some exceptions. BD shows fe‑
male predominance in Korea.8 Male sex, younger 
age of onset, and increased number of organs in‑
volved at diagnosis are associated with a more se‑
vere disease course and therefore require a more 
aggressive treatment.7 The incidence of anterior 
uveitis has been found to be higher in women with 
BD, and that of panuveitis—in men.9 Female pa‑
tients have a better overall prognosis than male 
patients.10 A younger age at onset has also been 
associated with a more severe disease course.11 
Panuveitis was the most common type of uveitis 
among both men and women with BD, although 
anterior uveitis was seen more frequently in wom‑
en.12 Male patients with younger age at onset and 
worse visual acuity at presentation have a high‑
er risk of visual loss over time.13 Uveitis tends 
to affect patients between the ages of 20 and 40 
years and is the most common cause of uveitis.14

A male predominance of BD has been found in 
the Azeri population of Iran. The incidence of BD 
and related retinal vasculitis was found to be high‑
er among men than women in Azerbaijan.15 In 
southeastern Turkey, the male to female ratio was 
found to be 0.73, but no significant differences 
were reported between men and women for mu‑
cocutaneous findings or systemic involvement.16

Although BD occurs worldwide, it is most prev‑
alent in the region along the Silk Road in Asia 
and the Mediterranean. The highest prevalence 
of BD was 420 per 100 000 inhabitants aged 12 
years or older in Istanbul, Turkey.17 In the large 
urban COPCORD study in Iran, BD prevalence 
in the population over the age of 15 years was 
estimated at 80 per 100 000.18 In northern Is‑
rael, the overall prevalence of BD was 15.2 per 
100 000 and was similar in men and women. 
Prevalence rates among the Jewish, Arab, and 
Druze populations were 8.6, 26.2, and 146.4 per 
100 000, respectively.19 A 2005 survey estimated 
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Polish population were obtained from the Central 
Statistical Office of Poland.36 The incidence and 
prevalence rates were calculated using the num‑
ber of patients with BD and corresponding cen‑
sus data. The study was conducted in accordance 
with the generally applicable law.

Statistical analysis  All statistical analyses were 
performed using the licensed version of the Sta‑
tistica software (Dell Inc. [2016]; Dell Statisti‑
ca, version 13, Tulsa, Oklahoma, United States) 
and WINPEPI programs.37 The results of descrip‑
tive analyses were expressed as means, medians 
and ranges for continuous variables, and counts 
and percentages for categorical data; 95% confi‑
dence intervals (CIs) were calculated assuming 
the Poisson distributions of the observed cas‑
es. Nonparametric tests were used as appropri‑
ate when normality assumptions were not met. 
A P value of less than 0.05 was considered as sta‑
tistically significant.

RESULTS  Our data included 316 hospitalization 
records. The final study sample comprised 130 
patients with first‑time hospitalizations for BD. 
The mean age was 41.6 years (95% CI, 38.3–44.8; 
range, 5–83 years). There were 54 men (41.5%) 
and 76 women (58.5%). BD was more often ob‑
served in women than in men (P <0.05). Based 
on the hospitalization records and census data, 
the annual incidence of BD was estimated to be 
0.5 per 1 000 000 (95% CI, 0.3–0.61). The annu‑
al number of newly diagnosed cases of BD in Po‑
land by sex during the study period is presented 
in FIGURE 1. There were small fluctuations in the in‑
cidence of BD during the study. The point preva‑
lence at the end of 2014 was estimated at 3.4 per 
million persons. One patient died during hospi‑
talization due to heart failure. 

The age distribution of patients with BD (first
‑time hospitalizations) in Poland is shown in 
FIGURE 2. The clusters of higher absolute incidence 
(number of cases) were observed more frequently 
in urban regions than in rural regions, but the in‑
cidence rate of BD did not vary significantly be‑
tween the regions.

perforation/pain), in 4% to 8%; vascular involve‑
ment (venous/arterial thrombosis, aneurysm), 
in 2.2% to 50%; neurological manifestations (all 
types, especially meningoencephalitis), in 2.3% to 
38.5%); and articular involvement (arthralgia/ar‑
thritis/ankylosing spondylitis), in 11.6% to 93%.33 
The high risk of organ damage, the recurrence of 
BD with periods of exacerbations and remissions, 
the need for effective immunosuppressive thera‑
py, and the 7‑year follow‑up suggest that almost 
all patients in this study were hospitalized dur‑
ing the study period, at least in the initial stage 
of the disease. In the Polish health care system, 
hospitalization is widely accepted in case of a dis‑
ease requiring numerous or advanced diagnostic 
or therapeutic procedures. BD often requires hos‑
pitalization; therefore, the analysis of hospital‑
izations may provide a good estimate of the inci‑
dence. The incidence of BD may be slightly under‑
estimated, but hospital discharge data were used 
for the estimation of the incidence of such vascu‑
litides as Kawasaki disease in the United States34 
and granulomatosis with polyangiitis in Finland.35

The purpose of this study was to measure 
the incidence and prevalence of BD and to as‑
sess the differences in the sex and geographical 
distribution of the disease in Poland.

PATIENTS AND METHODS  This was a retrospec‑
tive, population‑based study that analyzed hos‑
pital discharge records with BD diagnosis. Data 
were obtained from the survey of the National In‑
stitute of Public Health in Poland, which covered 
the period from 2008 to 2014. We analyzed the re‑
cords relating to the first‑time hospitalizations of 
all patients diagnosed with BD. These data are ob‑
ligatorily sent to the institute from all hospitals, 
except psychiatric and military ones. The data 
are anonymous and include information on hos‑
pitalization with ICD10‑code diagnoses, date of 
hospital admission and discharge, birth date, sex, 
and the place of residence. Two analytic samples 
were considered in the current study: 1) all hos‑
pitalizations for BD, and 2) first‑time hospitaliza‑
tion for BD. In addition to data from the hospital 
morbidity study, demographic data for the general 
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of the causative agent differs between the eth‑
nic groups, and that behavior and social factors 
account for the differences between the sexes in 
different populations.24

The incidence rate of BD did not vary signif‑
icantly between urban and rural regions in our 
study. Additionally, it was also reported that 
the observed prevalence in patients of Turkish 
origin living in Germany was similar to that re‑
ported for individuals living in western Turkey. 
This finding stands in contrast to the previous 
hypotheses of an environmental triggering fac‑
tor and supports the role of genetic risk factors 
in the pathogenesis of BD.20

While genetic factors also appear to be in‑
volved in the development of certain features 
of BD, there is a consensus that as‑yet unidenti‑
fied environmental stimuli are required to initi‑
ate the disease process. The proposed exogenous 
triggers include both bacterial and viral infections, 
which may lead to dysregulation of the immune 
system and ultimately to phenotypic expression 
of the disease.39

Our study has several limitations. The anal‑
ysis was based on hospital discharge records; 
therefore, it excluded patients who were treat‑
ed only as outpatients. On the other hand, this 
type of systemic vasculitis may present with mul‑
tiorgan involvement and may require advanced 
therapeutic and diagnostic procedures that can 
be done only in inpatient settings. We assumed 
that the diagnosis of BD in hospitals was based 
on the most current and widely used criteria. Al‑
though the study design may lead to inaccuracy 
in terms of the number of cases, we believe that 
the benefits of the analysis based on a nation‑
wide hospital‑based database balance this inac‑
curacy. Moreover, the first appearance of a BD di‑
agnosis in the inpatient discharge database is not 
necessarily the date of the first diagnosis. This 

DISCUSSION  Although epidemiological data on 
the incidence of BD have been reported in several 
European countries, to our knowledge, this anal‑
ysis is the first to explore the epidemiology of BD 
in Poland. Because BD often requires advanced 
diagnostic or therapeutic procedures, we expect 
that the analysis of hospitalization data will pro‑
vide accurate estimates of the incidence and prev‑
alence of BD. Using the data from a national inpa‑
tient discharge database, the average annual in‑
cidence of BD in Poland was estimated at 0.5 per 
million persons, which is lower than that reported 
in other European countries.23,24 The prevalence 
of BD in Poland was also lower than that report‑
ed for Turkey,17 Iran,18 northern Israel,19 United 
States,25 and European countries.20,24 It appears 
that these differences between Poland and other 
countries may stem from environmental factors.

Our study revealed that BD was more often ob‑
served in women than men, although other stud‑
ies reported various other distributions. Five na‑
tionwide surveys of BD have been reported in 
the literature, including studies from Iran, Japan, 
China, Korea, and Germany. The male to female 
ratios were 1.19, 0.98, 1.34, 0.63, and 1.40 to 1, 
respectively. Among the case series, 4 involved 
more than 200 patients (Turkey, Morocco, Tu‑
nisia, and the United Kingdom).38

In the  above nationwide surveys of BD, 
the mean age at disease onset for Iran, Japan, 
China, Korea, and Germany was 26.2, 35.7, 33.8, 
29, and 26 years, respectively,38 which was sub‑
stantially lower than the mean age of our pa‑
tients (42.3 years). These age differences may 
be due to both environmental and genetic fac‑
tors. One study suggested that a causative agent 
for BD might be widespread among children and 
give rise to BD only in genetically predisposed 
individuals infected in adulthood.24 This specu‑
lative explanation requires that the distribution 

FIGURE 2  Age 
distribution of patients 
with first‑time 
hospitalization for Behçet 
disease in Poland
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Study (Stage 1, Urban Study) in Iran. J Rheumatol. 2008; 35: 1384.

19  Krause I, Yankevich A, Fraser A, et al. Prevalence and clinical aspects 
of Behcet’s disease in the north of Israel. Clin Rheumatol. 2007; 26: 555-560.

20  Papoutsis NG, Abdel‑Naser MB, Altenburg A, et al. Prevalence of 
Adamantiades‑Behcet’s disease in Germany and the municipality of Berlin: 
results of a nationwide survey. Clin Exp Rheumatol. 2006; 24, Suppl 42: 125.

21  Kotter I, Vonthein R, Muller CA, et al. Behcet’s disease in patients 
of German and Turkish origin living in Germany: a comparative analysis. 
J Rheumatol. 2004; 31: 133-139.

22  Mahr A, Belarbi L, Wechsler B, et al. Population‑based prevalence 
study of Behcet’s disease: differences by ethnic origin and low variation by 
age at immigration. Arthritis Rheum. 2008; 58: 3951-3959.

23  Salvarani C, Pipitone N, Catanoso MG, et al. Epidemiology and clin‑
ical course of Behcet’s disease in the Reggio Emilia area of Northern It‑
aly: a seventeen‑year population‑based study. Arthritis Rheum. 2007; 57: 
171-178.

24  Mohammad A, Mandl T, Sturfelt G, et al. Incidence, prevalence and 
clinical characteristics of Behcet’s disease in southern Sweden. Rheu‑
matology (Oxford). 2013; 52: 304-310.

25  Calamia KT, Wilson FC, Icen M, et al. Epidemiology and clinical char‑
acteristics of Behcet’s disease in the US: a population‑based study. Arthri‑
tis Rheum. 2009; 61: 600-604.

26  Lennikov A, Alekberova Z, Goloeva R, et al. Single center study on eth‑
nic and clinical features of Behcet’s disease in Moscow, Russia. Clin Rheu‑
matol. 2015; 34: 321-327.

27  Woźniacka A, Jurowski P, Omulecki A, et al. Behçet’s disease leaves 
the silk road. Postepy Dermatol Alergol. 2014; 31: 417-420.

28  Wozniacka A, Sysa‑Jedrzejowska A, Jurowski P, et al. Morbus Be‑
hcet – a rare disease in Central Europe. Arch Med Sci. 2015; 11: 1189-1196.

29  Romańska‑Gocka K, Gocki J, Placek W, et al. Behçet disease – case 
report and review. Postepy Dermatol Alergol. 2009; 4: 224-228.

30  Niedzielska A, Chelminska K, Jaremin B. [Behcet’s disease – diagnos‑
tic difficulties]. Pol Arch Med Wewn. 2007; 117: 427-429. Polish.

31  Swierkot J, Borysewicz K, Szechinski J. [Behcet’s disease -difficulty 
in diagnostic and management]. Pol Arch Med Wewn. 2005; 113: 580-584. 
Polish.

32  Undas A, Pinis G. [Subclinical pro‑thrombotic state in a relapse of Be‑
hcet’s disease – case report]. Pol Arch Med Wewn. 1996; 96: 258-262. 
Polish.

33  Davatchi F, Chams‑Davatchi C, Shams H, et al. Behcet’s disease: ep‑
idemiology, clinical manifestations, and diagnosis. Expert Rev Clin Immu‑
nol. 2017; 13: 57-65.

34  Newburger JW, Takahashi M, Gerber MA, et al. Diagnosis, treatment, 
and long‑term management of Kawasaki disease: a statement for health 
professionals from the Committee on Rheumatic Fever, Endocarditis and Ka‑
wasaki Disease, Council on Cardiovascular Disease in the Young, American 
Heart Association. Pediatrics. 2004: 1708-1733.

35  Takala JH, Kautiainen H, Malmberg H, et al. Incidence of Wegener’s 
granulomatosis in Finland 1981–2000. Clin Exp Rheumatol. 2008; 26 (Sup‑
pl 49): 82-86.

36  Central Statistical Office of Poland. http://stat.gov.pl/. Accessed No‑
vember, 2016.

37  Abramson JH. WINPEPI updated: computer programs for epidemiol‑
ogists, and their teaching potential. Epidemiologic perspectives & innova‑
tions: EP+I. 2011; 8: 1.

38  Davatchi F, Shahram F, Chams‑Davatchi C, et al. Behcet’s disease: 
from East to West. Clin Rheumatol. 2010; 29: 823-833.

39  Dalvi SR, Yildirim R, Yazici Y. Behcet’s syndrome. Drugs. 2012; 72: 
2223-2241.

40  Padjas A, Sznajd J, Szczeklik W, et al. Rare disease registries: an ini‑
tiative to establish vasculitis registry in Poland. Pol Arch Med Wewn. 2014; 
124: 143-144.

inaccuracy may result in an overestimation of 
the number of incident cases. However, the long 
duration of follow‑up in this study may minimize 
the overestimation.

Some of the above limitations may be overcome 
in future studies on vasculitis. Recently, a Polish 
center has developed an online electronic vas‑
culitis database for online storage and analysis, 
which may improve the diagnosis and treatment 
of various types of vasculitis.40

In conclusion, BD has lower incidence and prev‑
alence in Poland than in other European coun‑
tries. Moreover, its incidence rate did not vary 
significantly between more urban and more ru‑
ral regions of the country. BD was more often ob‑
served in women than in men. The occurrence of 
BD may be related to personal, infectious, envi‑
ronmental, or other unknown risk factors, but 
these observations require further research on 
this rare disease in Poland.
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